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• The processes of opinion/ideas 
spreading and social contagion have 
acquired special relevance due to the 
spread of Internet [1-5]
• The proliferation of online social media 
such as Twitter, Instagram, Facebook or 
Youtube has also contributed to these 
processes [6-7]
• Sharing knowledge is positive (collective 
intelligence), but WHAT IF misinformed-
wrong-false-stupid ideas spread? [8]
Social contagion processes
I’m a natural 
leader man... I 
jumped the first!!
The problem: why some minority ideas/opinions 
on vaccination spread?
War between science vs pseudoscience
1. Pharmaceutical companies can’t be trusted (ever)
2. ALL vaccines are loaded with chemicals and heavy metals
3. Vaccinated Children are the unhealthiest, most chronically sick 
children
4. Other countries are waking up to the dangers of vaccination
5. Numerous vaccines have already had problems/been removed from 
the market
6. You can always get vaccinated, but you can never undo vaccine 
effect
Some anti-vaccination reasons to say NO…
An example of misinformation… 
But what does the 
source exactly say? 
And who is the source 
(journal, research 
team…) of this 
controversial message?
In this example, the 
author includes the 
source of the study… 
and this is great!!
The source of this information
Ok, we have a good journal (high IP, reliable…). 
This is good, so… maybe you should reject 
vaccination.
But wait!!! What does the 
authors say?
What does research evidence show?
Source: Center for Disease Control and Prevention 
But the problem is that some people…
Then, how and why these (misinformed-wrong-false-stupid) minority 
opinions finally spread?
CONTEXTUAL INFLUENCES INDIVIDUAL/SOCIAL GROUP INFLUENCES VACCINE-SPECIFIC ISSUES
Socioeconomic context Experience with past vaccinations Cost (have to pay for vaccine?)
Culture, religion Risk/benefits perceived Novelty (new vaccine/formulation)
Health, educational, social policies Personal experience with and trust in 
health system / provider
Vaccine-specific risk/benefits
Influential leaders (opinion leaders) Knowledge and information we have Vaccination schedule
Communication and media environment Social norms, beliefs, attitudes, 
motivations about health and prevention
Mode of administration 
Pharmaceutical industry Socioeconomic status (SES) Mode of delivery (e.g. campaings)
Historical influences Socio-demographics (gender, age…) Reliability of vaccine supply
Geographic barriers (access to 
healthcare)
Race/ethnicity Role of healthcare professionals
Multiple determinants of vaccination decision
These determinants can explain the behavior in some groups and context, but cannot define a 
general pattern/mechanism…
Majority opinions Minority opinions
E. Noelle-Neumann’s Spiral of Silence Theory
In theory, deviant ideas should be generally 
silenced since people have fear to social 
isolation. But this is not always the case... 
H1. In hyperconnected societies social networks 
play a fundamental role in the diffusion of 
ideas/opinions
H2. People can share controversial information 
without fear to isolation
1. How the structure of social networks 
can affect the spread of minority 
opinion (structural effect)
2. How committed agents influence this 
process (individual effect) and 
3. How mass media action, as a 
contextual factor, can vary different 
agents’ opinions and network 
composition (contextual effect).[8]
This work aims to pose three basic questions
Four simulated scenarios [8]
Scenario:
Opinion type





Conformity, based on initial 
lack of information
Easy consensus, because 
there is no previous 
knowledge or argumentation
You choose one of your 
neighbors randomly, and 
adopt their opinions. 
Scenario 2: 
Reasonable (or argued) 
opinion
Learning (or reward) Social choice, based on 
different known alternatives
Intermediate (or neutral), 
depends on the arguments
Your opinion might change 
over time, if your neighbors 
have arguments to change 
your opinion and you are not 
committed to your previous 
opinion.
Scenario 3:
Controversial micro (peer 
group)
Preferential attachment Group polarization, based on 
private social desirability bias
Probable dissension and 
silencing behavior
Your opinion depends on 
your neighbors’ opinion. In 
this case, your decision to 
change your opinion 
depends on the percentage 
of neighbors
Scenario 4:
Controversial macro (Public 
Opinion)
Preferential attachment and 
selective exposure
Group polarization, based on 
public social desirability bias 
and external media sources
Probable dissension and 
massive silencing behavior
Your opinion depends on 
your neighbors’ opinion, and 
also on (social) media 
information. In this case, 
your opinion depends on a 
dual climate of opinion
Steps in model implementation [8-9]
Model settings 
•Network size = 100
•Percentage opinion B 
(minority) = 10% 
•Average-node-degree 
(average connections in the 
network) = 2






























































• It is highly probable that the minority opinion could win the game if…
1. Core (committed/loyal) agents in the network structure sustain and spread 
minority opinion. 
2. There exists a high connectivity between the nodes in the network. 
3. This process become faster when external (mass/online) media sources 
support this view (i.e. media increase communication channels, and so 
interconnectivity)
4. Especially under combined situations that increase the general complexity 
of these processes and the difficulties to predict final outcomes.
• The learning-based scenario is more resistant to the spreading of minority 
opinions.
But the problems is 
that in real life we also
follow emotional
content…
Limitations & future orientations
1. Limitations:
• Need to add specific determinants of vaccination behavior (vaccine-specific, 
SES, cultural…)
• Need to explore the integration of emotions in these models (emotions vs 
knowledge to determine vaccination decision making)
2. Future orientation:
• Help policy-makers to reduce (or eradicate) unhealthy or dangerous habits by 
the promotion of evidence-based knowledge 
• Design and implementation of new tools for decision support in public health
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